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Abstract
Introduction
Occupational therapy interventions, such as home visits, have been identified
as being resource-intensive, but cost-effectiveness analyses are rarely, if ever,
carried out. We sought to estimate the cost-effectiveness of occupational therapy
home visits after stroke, as part of a feasibility study, and to demonstrate the
value and methods of economic evaluation.
Method
We completed a cost-effectiveness analysis of pre-discharge occupational therapy
home visits after stroke compared with a hospital-based interview, carried out
alongside a feasibility randomised controlled trial. Our primary outcome was
quality-adjusted life years. Full cost and outcome data were available for 65
trial participants.
Results
We found that the mean total cost of a home visit was £183, compared with a
cost of £75 for a hospital interview. Home visits are shown to be slightly more
effective, resulting in a cost per quality-adjusted life year of just over £20,000.
Conclusion
Our analysis is the only economic evaluation of this intervention to date. Home
visits are shown to be more expensive and more effective than a hospital-based
interview, but our results are subject to a high level of uncertainty and should
be treated as such. Further economic evaluations in this field are encouraged.
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Introduction
The cost-effectiveness of occupational therapy interventions has been identified
as a priority area for future research by The College of Occupational Therap-
ists (2007). Information on cost-effectiveness is vital in order to demonstrate
that occupational therapy interventions represent value for money for service
providers and the public. Healthcare commissioners and practitioners are in-
creasingly required to justify the provision of interventions with constrained
budgets in mind. To simply demonstrate the efficacy of an intervention is no
longer sufficient in a health service with competing and increasing demands
for limited resources. Economic evaluation involves the comparative analysis
of alternative courses of action, in terms of both their costs and consequences
(Drummond et al., 2005). It provides a means of combining information about
the costs and consequences of interventions, within a well-established analysis
framework, in order to inform decision-makers about the cost-effectiveness of
alternative programs.
One aspect of occupational therapy practice that is perceived to be particu-
larly resource-intensive is the pre-discharge home visit. Home visits are common
practice in acute hospital settings in the United Kingdom (Patterson et al., 2001,
Welch and Lowes, 2005) and elsewhere (Lannin et al., 2011). These visits are
believed to facilitate a safe discharge from hospital (Johnston et al., 2010) and
to increase people’s ability to cope at home and in the wider community (Lannin
et al., 2007). Hibberd (2008) calculated the cost of a home visit and reported
this as £135 per visit, though this calculation was based on only three visits for
inpatients of an intermediate care unit. Although occupational therapy home
visits, for various patient groups, have been reported to be a costly intervention
there is a paucity of information on the actual costs or the cost-effectiveness
of these visits (Barras, 2005, Lannin et al., 2007, Patterson and Mulley, 1999).
A recent review by Logan et al. (2011) identified no published evidence on the
cost-effectiveness of occupational therapy home visits after stroke.
A recent survey of stroke units in England reported that pre-discharge home
visits take an average of just under 4 hours of occupational therapy time to
complete including travel, organisation and writing-up (Drummond et al., 2012).
An Australian survey reported that visits took a mean time of 2 hours including
travel time, but did not include time spent organising and writing-up (Lannin
et al., 2011). While these figures demonstrate that home visits are a particularly
time-intensive intervention, it is not clear what these visits actually cost, what
resources are utilised, or whether they are a cost-effective use of occupational
therapists’ time.
The National Institute for Health and Clinical Excellence (NICE) have pub-
lished guidelines for the appropriate methods of economic evaluation (National
Institute for Health and Clinical Excellence, 2008). Economic evaluations can
be carried out alongside randomised controlled trials or can combine existing in-
formation from a number of sources to provide estimates. The Home Visits after
Stroke (HOVIS) study (Drummond et al., 2013) comprised a feasibility random-
ised controlled trial and a cohort study, and included an economic evaluation
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estimating the cost-effectiveness of home visits compared with a hospital-based
interview. This paper reports on the HOVIS economic evaluation. We introduce
some key concepts in economic evaluation, which are necessary to understand
the implications of economic results and to conduct future studies of this nature.
Method
Trial
A feasibility randomised controlled trial of occupational therapy pre-discharge
home visits for patients with a stroke was completed, and has been reported
elsewhere (Drummond et al., 2013). Approval was given by the Research Ethics
Committee (Berkshire Research Ethics Committee ref 10/H0505/41). All pa-
tients were approached for informed, written consent and were free to withdraw
from the trial at any stage. Data were included in the analyses up to the point
of withdrawal. Drummond et al. (2013) primarily describe the feasibility of the
trial, but also report various outcome measures and intervention costs. The
treatment group received a pre-discharge home assessment visit with an occu-
pational therapist. The control group received a pre-discharge home assessment
structured interview with an occupational therapist in hospital. It is important
to note that hospital-based interviews are not currently standard practice, and
that current practice varies (Drummond et al., 2012). However, the use of this
control intervention was necessary to ensure acceptability of the trial (Drum-
mond et al., 2013). The trial also included a non-randomised cohort group, for
whom clinicians believed a home visit was essential. Ninety-three individuals
were randomised in the trial; 47 to treatment and 46 to control. Thirty three in-
dividuals were recruited to the cohort group, and received a home visit. Baseline
assessments were carried out prior to randomisation. Follow-up was completed
one month after discharge from hospital. All analyses were carried out on the
basis of intention to treat. While the trial collected data from 93 participants,
we include only those with available cost and outcomes data in the economic
evaluation. This reduced the sample size for the cost-effectiveness analysis to
65; 28 in the control group and 37 in the intervention arm.
Economic evaluation
The most common form of economic evaluation in healthcare is cost-effectiveness
analysis, and we focus on this framework here. Cost-effectiveness analysis is
most commonly used in the evaluation of new interventions, in order to assess
whether current practice should be replaced. However, as in the case of home
visits after stroke, current practice itself can be in place without appropriate
evaluation. Economic evaluation can be used to inform the more formal provi-
sion (or termination) of an existing intervention, or to highlight uncertainties
in current understanding. It is common for more effective interventions to be
more expensive. In this case we need to know the additional, or ‘incremental’,
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cost associated with the extra benefit. Using this information, decision-makers
can then decide whether the incremental benefit justifies the incremental cost.
It is worthwhile considering some alternatives to cost-effectiveness analysis.
A more basic form of evaluation is cost-minimisation analysis, in which the
costs of two (or more) interventions are compared but clinical outcomes are
demonstrably equivalent in each group. However, it is rarely the case that
alternative interventions are clinically equivalent and it is usually more appro-
priate to formally combine information about the costs and consequences of
alternative approaches. Cost-benefit analysis is a common form of economic
evaluation (Drummond et al., 2005). It involves the quantification of all costs
and consequences in monetary terms, allowing for direct quantification of trade-
offs between the two. However, this method can be problematic in healthcare
due to the difficulty of assigning a monetary value to health outcomes. As such,
we tend to use cost-effectiveness analysis, which does not require outcomes to
be valued monetarily.
Economists and decision-makers are often interested in comparing outcomes
in terms of individuals’ or society’s preferences over different health outcomes
(National Institute for Health and Clinical Excellence, 2008). This is because
the value that an individual attaches to a health state is important; a long
distance runner may prefer a broken arm to a broken toe, while the opposite
may be true for a swimmer. This dynamic can be captured in a cost-effectiveness
analysis by measuring the effect of an intervention on a person’s health in terms
of its impact on their ‘utility’. When preferences are considered in this way,
the analysis is often referred to as a cost-utility analysis, which is what we
implement in this study.
Costs
Economic evaluations require information on resource use, to which cost figures
or estimates can be attached. In an economic evaluation in healthcare, the
primary cost of an intervention tends to be the direct medical costs. These
will include the costs of such resource use as staff time, drugs and equipment.
Evaluations can also account for wider societal costs, such as patients’ travel
costs, out of pocket expenditure or productivity losses. When estimating the
cost of an intervention it is important to adopt an appropriate ‘perspective’;
usually that of the health service or of society more broadly.
For the HOVIS study, information on resource use was collected in the trial
by the staff completing home visits and interviews. Our analysis adopts a Na-
tional Health Service (NHS) perspective; considering the cost of home visits
for the NHS. Resource use included staff attending time, travel time, travel
cost, administration time and equipment. Information on staff NHS pay bands
was recorded in the trial. Unit costs were then attached to resource use, us-
ing NHS staff earnings estimates (Department of Health, 2011) and the Unit
Costs of Health & Social Care 2011 (Curtis, 2011). Staff costs were the primary
cost driver in this occupational therapy intervention and depended on NHS pay
bands, including oncosts (e.g. overheads), as shown in Table 1. Hospital policies
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generally required that two members of staff be in attendance. In some instances
a student was present for educational purposes.
[Table 1 about here]
Outcomes
In a cost-effectiveness analysis, the effectiveness of an intervention can be es-
timated using the outcome measures commonly used in the appropriate clinical
area. In stroke rehabilitation this might include a scale measure such as the
Barthel Index, as collected and reported in the HOVIS study (Drummond et al.,
2013), or might be a count of a relevant outcome such as number of falls or mor-
tality. However, measures such as these are not relevant to all clinical fields and
all healthcare interventions, and decision-makers must make funding decisions
across different clinical areas. As such it is necessary to compare stroke rehab-
ilitation interventions with interventions for other physical and mental health
problems. In order to address this problem measures have been developed that
capture the extent to which a given health problem or intervention affects an
individual’s overall well-being or ‘utility’. A common outcome measure, ad-
vised by the NICE reference case (National Institute for Health and Clinical
Excellence, 2008), is the quality-adjusted life year (QALY). QALYs combine
information about length and quality of life to produce a generic measure of
health outcome. The quality of life part is defined by a measure of health-
related quality of life (HRQOL). An individual’s HRQOL is anchored on a 0 to
1 scale, such that 1 represents ‘full health’ and 0 represents being dead (or in
an equivalent health state). The value of a person’s HRQOL is then multiplied
by the number of years in this health state to produce the number of QALYs
(Drummond et al., 2005). When a cost-effectiveness analysis is carried out using
QALYs it is often referred to as a cost-utility analysis. This is the form taken
by our analysis.
Outcomes were collected from participants in the HOVIS study. The primary
outcome of interest for the economic evaluation was the EQ-5D (EuroQol Group,
1990). The EQ-5D is a generic measure of HRQOL. It includes 5 questions
or ‘dimensions’: mobility, self-care, usual activities, pain/discomfort and anxi-
ety/depression. Each question has 3 possible responses or levels: no problems,
some problems and major problems. The EQ-5D is therefore able to define
243 different health states; 245 including dead and unconscious. Other similar
measures are available, including the SF-6D (Brazier et al., 2002) and Health
Utilities Index (Torrance et al., 1982). The EQ-5D is the preferred instrument
of NICE (National Institute for Health and Clinical Excellence, 2008) and has
previously been found to be responsive in patients with a stroke (Pickard et al.,
2005). The importance of each dimension of health for an individual’s health-
related quality of life is estimated based on the desirability of a particular health
state, meaning that it is necessary to attach value weights to EQ-5D responses.
These weights are obtained by using public valuation exercises and regression
analyses, which have been carried out in a number of countries including the
UK (Szende et al., 2007). These valuations are anchored such that 1 represents
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‘full health’ and 0 respresents being dead. Once valued in this way, EQ-5D data
are used to estimate QALYs, as described above.
Cost-effectiveness
The cost-effectiveness of an intervention is presented in the form of an incre-
mental cost-effectiveness ratio (ICER), which represents the cost-per-benefit of
an intervention. An ICER is calculated by dividing the incremental cost of an
intervention by the incremental benefit of the intervention:
ICER =
(C1 − C0)
(B1 −B0) (1)
where C1 and B1 are the cost and benefit of the intervention being evaluated
and C0 and B0 are the cost and benefit of the control. In the case of our analysis
C1 and B1 are the costs and benefits of home visits, and C0 and B0 are the costs
and benefits of hospital-based interviews.
As with all quantitative analyses, it is necessary to take into consideration
the uncertainty in our estimates. An ICER is a ratio value, which is not observed
at the individual level. As such it is not appropriate to consider p-values in the
usual way as we cannot observe uncertainty around the ICER. A solution is to
resample using the individual-level cost and outcome data using a method called
bootstrapping (Briggs et al., 1997). Bootstrapping does not require assumptions
about the distribution of costs and outcomes and is therefore useful when we do
not know these. Using this method we are able to produce a cost-effectiveness
plane, which shows simulated combinations of mean costs and outcomes and
the nature of the uncertainty in our estimates.
Judgements about whether an intervention is cost-effective depend on whether
the incremental benefit is worth the incremental cost; that is, how much decision-
makers are willing to pay for a single unit of the health outcome. In the case
of QALYs, NICE adopts a willingness-to-pay of £20,000-£30,000 per QALY.
This value can be incorporated into an economic evaluation using the net be-
nefit approach (Claxton, 1999). The net benefit approach works by multiplying
the incremental outcome by the willingness-to-pay value, and subtracting the
incremental cost from this:
NB = λ(B1 −B0)− (C1 − C0) (2)
where λ is the willingness-to-pay for a single unit of the measure of benefit
‘B’. It is also useful to present decision-makers with some information regard-
ing the uncertainty surrounding our cost-effectiveness estimates. As described
above, we employ methods of bootstrapping to capture the uncertainty of our
estimates. These can then be used to estimate the probability that an interven-
tion is cost-effective at a given threshold cost per QALY. Generally in economic
evaluation, statistical inference is ignored and the intervention that maximises
mean net benefit is judged to be the optimal choice (Claxton, 1999).
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Results
The main results of the HOVIS trial are reported elsewhere (Drummond et al.,
2013). For the economic evaluation, cost and outcome data were available for
28 people in the control group and 37 people in the treatment group.
Costs
Resource use collected in the trial is shown in Table 2. The primary resource use
relating to home visits and interviews was that of staff time. Hospital interviews
involved either 1 or 2 members of staff, while home visits included up to 3. In
all cases the primary member of staff tended to be a band 6 but, for all staff
involved, bands ranged from 2 to 7. For home visits there was an additional
cost of travel time and taxi fares, which were recorded in the trial.
Total costs are also shown in Table 2. For the whole sample, the total
cost of a home visit, on average, was £183, compared with £75 for hospital-
based interviews. The incremental cost of home visits is therefore £108. When
individuals without complete outcome data are excluded, as in the economic
evaluation, the incremental cost is £115.
[Table 2 about here]
Outcomes
From baseline to follow-up, mean EQ-5D values increased from 0.450 to 0.512
in the control arm, compared with 0.406 to 0.527 in the intervention arm. The
incremental effect of home visits at one month, in terms of EQ-5D score, was
therefore 0.065. Assuming that this benefit lasts for the 1 month following
discharge from hospital, and no longer, this gives an incremental QALY benefit
of 0.005.
Cost-effectiveness
Utility-weighted EQ-5D data were combined with cost data to produce a cost-
effectiveness analysis. The ICER, or cost-per-QALY of home visits, was £21,987.
Table 3 shows the results for individuals with full baseline and follow-up outcome
data. As discussed above, it is important to take into account the uncertainty
around these estimates. Figure 1 shows a cost-effectiveness plane based on 1000
bootstrapped simulations. From this graph we can see that, while the majority
of points are in the upper-right quadrant (indicating higher cost and higher
effectiveness), many are in the upper left quadrant (indicating higher cost and
lower effectiveness). 76% of estimates lie in the upper-right quadrant.
We can also estimate the probability that the intervention will be cost-
effective at a given willingness-to-pay value. Plotted on Figure 1 is a line indic-
ating a willingness-to-pay value of £20,000 per QALY, as used by NICE. This
line is plotted from the origin to the point where incremental cost is £20,000
and incremental benefit is 1 QALY. All points below this line indicate that the
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intervention is cost-effective at a willingness-to-pay of £20,000 per QALY. All
points above this line indicate that home visits are not more cost-effective than
hospital interviews. Based on this analysis of a small sample, we estimate that
there is a 47% chance that home visits are cost-effective at a willingness-to-pay
of £20,000 per QALY.
[Figure 1 about here] [Table 3 about here]
Discussion and implications
Our observed results suggest that home visits may be cost-effective at a willingness-
to-pay of £20,000 – £30,000 per QALY. However, due to the small scale of this
study and the amount of missing data, these results should be considered with
caution. Our results demonstrate a high level of uncertainty in our data due to a
small sample and large variability in costs and outcomes. Based on our analysis
there is a reasonably high probability (24%) that home visits are more expensive
and less effective than hospital interviews. Furthermore, due to missing data,
it is likely that we substantially underestimated the cost of home visits. For
example, in many cases no ‘additional time’ was reported for home visits. This
should include the time spent writing-up, and as such a result of no additional
time is unrealistic. Missing data were mainly due to incomplete staff time re-
cording forms. For our outcome measure, EQ-5D, data were only missing in 2
cases.
Our results consider the consequences of home visits in terms of health-
related quality of life only. An economic evaluation could account for other
important outcomes such as functioning or mobility. Home visits may be con-
sidered to facilitate a better planned discharge, preventing the need for re-
admissions to hospital and greater input from community services. Clearly
there are other important costs to consider that were not included in our study.
In future studies it will be important to include data on the use of health
and social services, medication, and whether or not individuals return to work.
Collection of such data can be facilitated by the use of validated generic and
condition-specific instruments, of which a database is available (Ridyard and
Hughes, 2012).
These results were obtained as part of a feasibility randomised controlled trial
which may not necessarily be representative of clinical practice. The visits in this
study were shared between a research occupational therapist and occupational
therapists from the stroke unit where the study was carried out. These results
only include the patients who were randomised in the study and exclude the
cohort of patients for whom a home visit was considered to be essential. We
compared a home visit to a hospital-based interview (control group), which is
not currently standard practice.
Our analysis represents the first economic evaluation of pre-discharge occu-
pational therapy home visits after stroke. There are no previously published
findings with which to compare our results, though other studies are underway
(Wales et al., 2012). We hope our study will support future economic evaluations
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of occupational therapy interventions, including pre-discharge home visits.
Conclusion
Our results are based on data collected in the biggest trial of occupational ther-
apy pre-discharge home visits to date, and this is therefore the most comprehens-
ive economic evaluation of this intervention. However, it would be unreasonable
to rely on data of this nature for policy decisions. The only conclusion one can
comfortably make based on these results is that a larger trial of occupational
therapy home visits, with more comprehensive data collection and a stricter
adherence to the research protocol, is warranted.
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Key findings
• The average cost of a home visit was £183, compared with £75 for a
hospital interview
• The cost-effectiveness of home visits is extremely uncertain
• Wider use of economic evaluations is necessary in occupational therapy
What the study has added
This is the first study to examine the cost-effectiveness of occupational therapy
pre-discharge home visits after stroke. Results suggest that home visits may be
cost-effective.
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Figure 1: Cost-effectiveness plane
Per annum Per hour
Band 2 £19,031.28 £12.29
Band 3 £21,715.08 £14.02
Band 4 £25,549.08 £16.50
Band 5 £28,744.08 £18.56
Band 6 £37,562.28 £24.25
Band 7 £47,275.08 £30.52
Table 1: NHS staff pay bands
Home visits Interview
Staff time (mins) Obs Mean s.d. Obs Mean s.d.
Organising 39 29 25 - - -
Completing 40 73 26 30 76 29
Travelling 38 31 19 - - -
Additional 27 86 52 10 69 27
(of which report writing) 20 92 40 10 61 13
Staff band Obs Median Obs Median
Staff A 42 6 41 6
Staff B 38 3 11 5
Costs Obs Mean s.d. Obs Mean s.d.
Travel costs 41 £26 16 - - -
Total costs 42 £183 81 30 £75 40
Table 2: Resource use by occupational therapists on pre-discharge interventions
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Observed mean BS 95% confidence interval ∗
Home visits
Costs £187.71 £164.82 – £216.00
QALYs 0.010 0.001 – 0.019
Interview
Costs £73.03 £58.23 – £86.81
QALYs 0.005 -0.005 – 0.015
Incremental
Costs £114.68 £113.31 – £115.09
QALYs 0.005 0.005 – 0.006
ICER £21,986.92 -£34,468 – £12,551.31
∗Bias-corrected
Table 3: Observed and bootstrapped (BS) estimates of incremental costs and
QALYs
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